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Mangrove wetlands, which locate in the tropical and subtropical intertidal zones, 
are important global carbon sink because of the high primary productivity and high 
capacity of sediments for carbon sequestration. However, more than half of the 
mangrove productivity is still unaccountable according to a global synthesis of 
mangrove primary productivity studies. Located in the ecotone between land and 
ocean, mangrove ecosystems are under continuous influences of tides, so they not 
only exchange CO2 vertically with the atmosphere, but also undergo significant 
lateral carbon exchange with nearby coastal waters. Although a large fraction of 
mangrove primary productivity maybe exported to nearby marine waters via 
dissolved inorganic carbon (DIC), there are still very limited studies on the sources 
and spatiotemporal dynamics of DIC in mangrove wetlands. In this study, carbon 
stable isotope technique was applied in conjunction with analyses of DIC 
concentration and total alkalinity (TA) to study the sources and spatiotemporal 
dynamics of DIC in a mangrove tidal creek and adjacent waters in Zhangjiangkou 
estuaty. The main results and conclusions were summarized as follows: 
1. The tidal cycle DIC concentration ranged between 1601.6 to 1278.4 mol 
kg
-1
.The DIC concentration in a mangrove tidal creek exhibited similar trend with 
the tidal height during a tide period, while the carbon isotope ratio of DIC (
13
C-DIC) 
showed an opposite trend with DIC concentration having a higher value at high tide 
and lower value at low tide. The tidal creek water at high tide had signatures of 
higher salinity, higher 
13
C-DIC, and lower DIC concentration, while during the 
ebbing tide DIC concentration was higher and reached the highest value at low tide. 
During the ebbing tide, DIC came from mangrove which had a carbon isotope ratio 
of about -28‰, indicating possible export of DIC in mangrove porewater which had 
higher DIC concentration but lower 
13
C-DIC in comparison with that in oceanic 
water.  
2. The distribution of DIC in Zhangjiangkou estuary can be explained by 


















C-DIC and lower TA were the characteristics of the river end-member, 
correspondingly with higher DIC concentration, enriched 
13
C-DIC and higher TA 
for the ocean end-member. The DIC concentration, 
13
C-DIC and TA showed an 
increasing trend along the salinity gradient as the contribution of ocean increased. 
According to the two components mixture model, calculate the contribution of 
terrestrial C3 materials is was estimated at 8～37%, and while the contribution of 
ocean is was 63～92% in the sampling region of this study. 
3. The theoretic DIC concentration was calculated according to the 
DIC-Salinity mixing line, then the difference between theoretic DIC concentration 
and the actual DIC concentration was used to estimate the exporting amount of 




, about 17% of the 
mangrove primary production for Zhangjiangkou estuary. 
4. During a complete tidal cycle, the relationship between the TA value and DIC 
concentration in this mangrove creek followed almost the 1:1 line, indicating that 
DIC mainly came from the HCO3
- 
which produced by the anaerobic respiration. The 
relationship between normalized DIC concentration and TA value showed that the 
dominated biogeochemistry reaction for DIC formation was sulfate reduction in this 
mangrove tidal creek. 
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Chl a (chlorophyll a)：叶绿素 a 
DIC (dissolved inorganic carbon)：溶解无机碳 
DO (dissolved oxygen)：溶氧 
DOC (dissolved organic carbon)：溶解有机碳 
GPP (gross primary productivity)：总初级生产力 
NEP ( net ecosystem productivity)：生态系统净生产力 
pCO2 (CO2 partial pressure)：CO2 分压 
POC (particulate organic carbon)：颗粒有机碳 
Re (ecosystem respiration)：生态系统总呼吸 





































雨林都高[7]。据估算，全球红树林初级生产力约为 218±72 Tg C yr-1，其中包括




































 NEP: net ecosystem productivity; GPP: gross primary productivity; Re: 
ecosystem respiration; POC: particulate organic carbon; DOC: dissolved 


























工业革命前全球大气 CO2 浓度是 280 ppm，随着化石燃料的燃烧和土地利
















的碳封存量可达 31～34 Tg C yr–1，占整个海洋沉积物碳累积的 15%[9, 20]。河口
红树林与海洋红树林的地下土壤碳库分别占总碳库的 71～98%和 49～90%[7]。
对于健康的红树林生态系统来说，它的碳汇功能能够随着时间而提升，也就是
说沉积物的累积量是无限的[20, 22, 23]。 
尽管红树林有如此高的固碳能力并且具有许多其他重要服务功能，但是在
过去半个多世纪里，全球红树林面积还是减少了 30～50%[24]。由于红树林的砍
伐造成的碳排放达 0.02～0.12 Pg C yr-1，尽管红树林只占全球热带森林面积的
0.7%，但其毁林排放量却占全球森林毁坏碳排放量的 10%左右[7]，因此破坏红





















流速快[2]。潮沟中水体流速可以超过 1 m s-1，但由于植被对水体的摩擦力所致，

















在监测的四个潮水周期中，红树林输出的有机碳为 1.2 kg ha-1，其中 DOC 占 60%，
POC 占 22%，碎屑占 18%[34]。而 Boto 等（1989）研究红树林沉积物 DOC 与微
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